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Psoriasis is a common skin disorder that often ﬂares upon expo-
sure to external stressors. Although a number of therapeutic ap-
proaches are available for psoriasis, the preventive regimen is
limited, largely due to its uncertain pathogenesis. Psoriasis has
long been considered to be an immunologically initiated disorder
based on bench and clinical evidence. Genetically, some psoriasis
susceptibility loci are associated with immune function such as
cytokine production and T cell differentiation1e4; psoriasis and
autoimmune diseases share some susceptibility genes (2p16 near
the REL locus encoding c-Rel with rheumatoid arthritis; 5q33.1
encoding TNIP1 with systemic lupus erythematosus).5e7 Clinically,
psoriatic lesions are featured by inﬂammation including increased
cytokine expression, and both T cell and dendritic cell inﬁltration.
However, some evidence suggests that psoriasis could be driven
by a primary defect in epidermal permeability barrier function.
This concept is drawn from: (1) psoriasis susceptibility genes,
PSORS4 is located on chromosome 1q21, within the epidermal dif-
ferentiation complex, which encodes numerous proteins required
for epidermal differentiation and the formation of the corniﬁed
envelope,8e10 a structure that is critical for the permeability bar-
rier11,12; (2) psoriasis often occurs on the sites vulnerable to
epidermal trauma, such as the extensors of the extremities and
the scalp; (3) psychological stress, which compromises the
epidermal permeability barrier,13e18 can trigger psoriasis, and psy-
chological intervention has been considered as an approach to pre-
vent and/or alleviate psoriasis19,20; (4) higher prevalence of
psoriasis in Caucasians than in Africans, the latter displaying a su-
perior barrier21; (5) Koebner phenomenon; and (6) improvement
of epidermal permeability barrier function by occlusion alone can
alleviate psoriasis.22 Although this “abnormal epidermal perme-
ability barrier-driven” hypothesis can partially illustrate the patho-
genesis of psoriasis, it is a fact that majority of psoriasis cases
worsen or ﬂare in low humidity seasons,23 not in high humidity,
when psoriasis patients suffer from psychological stress, and/or
when their skin is subjected to external trauma. Therefore, the
pathogenesis of psoriasis is still a puzzle. However, our recent study
along with other studies strongly suggest that psoriasis could be
the result of genetic defects together withmultiple epidermal func-
tion abnormalities,24e27 based on current knowledge about the reg-
ulatory role of epidermal function in skin.
Among psoriasis susceptibility genes, PSORS4 at chromosome
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proline-rich protein transcription,24 all of which are critical struc-
tural proteins required for epidermal permeability barrier forma-
tion. In particular, deletion of the late corniﬁed envelope 3B and
3C gene is strongly associated with psoriasis in Europeans, Ameri-
cans, as well as in Chinese. In psoriatic patients, the lower expres-
sion levels of ﬁlaggrin, a protein of known importance for the
barrier,25 and loricrin in uninvolved skin sites of psoriasis26 are
likely to be attributable to the genetic defects. Pertinent to these ge-
netic alterations, we recently found that epidermal permeability
barrier recovery is delayed in uninvolved skin sites of psoriasis.27
Moreover, the uninvolved skin sites also display higher skin surface
pH, possibly in part due to reduction of ﬁlaggrin.25 Furthermore,
reduction of ﬁlaggrin can result in lower levels of natural moistur-
izing factor in the stratum corneum. Taken together, patients
bearing psoriasis susceptibility genes could display multiple alter-
ations of epidermal function.
The ﬂare of psoriasis often occurs in lower humidity seasons and
regions. The prevalence of psoriasis is 100 times higher in lower hu-
midity regions than higher humidity regions. Studies have shown
that stratum corneum hydration is lower while basal transepider-
mal water loss rates and skin surface pH are higher during winter
than during summer.28 Low stratum corneum hydration alone
has substantial impact on cutaneous function, including induction
of pruritus (independent of mast cells), stimulation of epidermal
proliferation and cutaneous inﬂammation. Scratching resulting
from low humidity-induced pruritus can cause further damage to
the epidermal permeability barrier. Moreover, during low humidity
seasons, mechanical trauma, i.e., scratching and abrasion, induced
barrier damage would be repaired more slowly due to the higher
stratum corneum pH.29,30 A defective permeability barrier not
only further increases stratum corneum pH,31 but also stimulates
epidermal proliferation,32 cytokine production,33,34 inﬂammatory
inﬁltration,35,36 as well as epidermal vascular endothelial growth
factor production, leading to dermal capillary proliferation,37 all
of which are prominent features of psoriasis. Furthermore, barrier
disruption decreases expression levels of ﬁlaggrin and corniﬁed en-
velope protein, which will also delay barrier repair.
Based on the above evidence, the putative pathogenesis of pso-
riasis, in large part, can be postulated as a result of the skin's
inability to overcome epidermal functional challenges from
external stressors (Figure S1). In normal individuals, the negative
impact of exogenous stressors on epidermal function can be readily
overcome or minimized. However, in patients bearing psoriasis
susceptibility genes, alterations of epidermal function induced by
exogenous stressors can not be repaired rapidly, due to those ge-
netic defects. A sustained barrier defect provokes excess keratino-
cyte proliferation and inﬂammation, leading to the developmentier Taiwan LLC. All rights reserved.
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vening with the exogenous stressors on epidermal function,
including enhancing barrier function and stratum corneum hydra-
tion, acidifying stratum corneum, as well as reduction of psycholog-
ical stress.
In conclusion, psoriasis is probably due to permeability barrier-
associated genetic defects and is triggered by external stressors.
Psoriasis could be prevented by pathogenic based approaches.
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